Creditable and timely clinical documentation is an essential component in patient care quality improvement. We designed and implemented a practical clinical audit process as a way of measuring and improving quality of clinical care in Rwanda; as well as to enhance the compliance score according to the hospital accreditation standards. The project took place at Central University Hospital in Butare (CHUB). A pre-and post-intervention study was used to examine the impact of creating a standardized auditing system on the department clinical auditing completion rate and the accreditation standards compliance rate. Once audit results are entered into the MS Excel tool created, the completion and accreditation compliance rate are automatically computed by the system. The results were presented in the monthly QI meeting as feedback. Two sets of measures were collected: 1) department clinical auditing completion rate, and 2) the COHSASA standards compliance rate. The completion rate of monthly audit reports increased from 57% (pre-intervention) to 96% (post-intervention), P < 0.000. The hospital-wide average accreditation standards compliance rate for clinical documentation also significantly improved from 27% to 60%, P = 0.000. Providing departments a simple and user-friendly clinical documentation auditing tool can enhance the completion rate of audit reporting at no additional cost to the hospital. Hospital leadership plays to support and organize the system are crucial. These data can be used for evidence-based decision making to improve completeness and accuracy of clinical documentation and thus comply with accreditation standards.
Introduction
Many low and mid income countries (LMIC) have focused on improving access to primary care for the last decades [1] . Initiatives like Last Mile from USAID DELIVER aim at improving the supply chain of medications and other health care products to remote places in many LMIC to ensure the availability of health products [2]- [6] . Efforts to increase community involvement in health promotion efforts by creating community health workers programs (CHW) were also adopted by many countries [7] - [12] . The CHW programs extend the reach of health systems and improve access to vulnerable and under-served populations [13] - [15] . Some countries also provide national health insurance systems to ensure their citizens have access to affordable health care [16] - [18] .
Recently, attention has turned to improving the quality of medical and health care, particularly in African countries [19] . Many quality improvement initiatives have demonstrated positive results in resource limited settings [20] - [23] . Creditable and timely clinical documentation is an essential component in patient care quality improvement; not only validating the care that was provided, it also shares relevant clinical information between healthcare providers in order to make evidence-based healthcare decisions. Incomplete or non-credible document may result in communication failures that could result in harm to a patient [24] - [28] . Many efforts on improving clinical documentation completeness in recent years have been focusing on the effectiveness of electronic documentation systems and mostly were conducted in developed countries [29] - [31] . Study on improving clinical documentations in resource-limited settings, where paper-based documentation remains the norm, however, was less available.
Accordingly, we sought to design and implement a practical clinical audit process as a way of measuring and improving quality of clinical care in a LMIC hospital. The Ministry of Health of Rwanda has adopted many strategies to strengthen the country's health systems and to improve quality of care; one of such strategies is the Rwanda's Human Resources for Health (HRH) program [32] . Through the HRH program, health management mentors from United States partnered with Rwandese hospital staff to conduct this quality improvement project. This paper aims to describe the process the hospital has adopted in order to improve the clinical documentation auditing completion rate and enhance the compliance score according to the Council for Health Service Accreditation of Southern Africa (COHSASA) accreditation standards related to clinical documentation practices [33] . COHSASA was commissioned by Rwanda to accredit all the teaching hospitals in the country since 2006 [34] .
Methods

Setting
The quality improvement project took place at Central University Hospital in Butare (CHUB), the only teaching Hospital in the Southern Province of Rwanda. It has 500 beds and receives referrals from 15 district hospitals. It has 23 clinical departments and units. In order to monitor clinical documentation practices and reflect the level of compliance with the COHSASA standards, all 23 clinical departments and units are required to produce monthly clinical documentation audit reports since 2013. The hospital, however, had no standardized or coordinated process for clinical documentation audit reporting; Information collected from the audits could not be analyzed and used to monitor and improve clinical documentation. In August 2014, the completion rate of monthly audit (defined as the percentage of all departments performed the audits) was 57%, and the hospitalwide COHSASA score related to clinical documentation was 27%. Since there was no routine audit reports, departments did not know their performance.
Design
We implemented a pre-and post-intervention study to examine the impact of creating a standardized auditing system on the department clinical auditing completion rate and the COHSASA standards compliance rate. All 23 clinical departments and units were included in this project.
Auditing completion rate was measured by the percentage of clinical departments which conducted clinical audit. Each month, each department is required to select and audit a minimum of 10 patient files from their department. The pre-intervention period included July through September of 2014. The post-intervention period included October 2014 through March 2015.
Intervention
A working group was formed in August 2014 to address this issue. The team member included the head and staff from the Quality Improvement (QI) department of the hospital and health management mentors from the HRH program. The team worked closely on daily basis with the individual department heads and utilized a Strategic Problem Solving Approach [35] to identify the problem, set objective, and assess the root cause. During the assessment, the team found out a minimum of 10 patient files were randomly selected and audited monthly by each department; however, there was no standardized method for the departments to report their results. Consequently, individual departments would spend time and effort to conduct the audits and create reports yet their results between departments were not comparable. The team, after comparing different options, decided to create an MS Excel tool to address this issue based on the cost, feasibility, ease to use and potential sustainability. An auditing form was designed to facilitate the auditing process for each department. Each department developed a customized Clinical Audit Form (Appendix 1) based on the 45 COHSASA accreditation standards related to clinical documentation. The Form has five sections. Section A has 5 items related to the documentation standards of patient's particulars. Section B has 25 items related to documenting diagnosis and treatment. Sections C, D and E all have 5 items each related to information provided to patients, discharge/transfer information, and follow up, respectively.
Each section has assigned a weighed score based on their critical status according to the COHSASA criteria. Each audited item would be given a score of 2 for compliant (C), 1 for partial compliant (PC), and 0 for non-compliant (NC). Any item that is not applicable would be marked "NA" and would not be included in the score calculation. The section score is the combined score of all items multiplied by the weight; and the total score is the combined scores of all sections. The percentage of compliance is calculated using the total score divided by the highest possible score for the audit.
When individual departments completed their audits, their results were entered into the MS Excel tool. Once information is entered to the program, the completion rate as well as COHSASA standards compliance rate will be automatically computed. One half-day training session was provided to all staff assigned to participate in the audits to ensure they understand how to use the new tools and the team also provided one-on-one support to the individuals who needed more assistance.
Official implementation of the new system began in late September. Since the official implementation, the audit and compliance results of each department were presented in the monthly QI meeting as feedback to their performance. Using the results, actions to improve clinical documentation were discussed, agreed upon and taken back to the departments for implementation.
Measures
Two sets of measures were collected to evaluate this project: 1) department clinical auditing completion rate, and 2) the COHSASA standards compliance rate.
Data Analysis
McNemar test was conducted to compare the pre and post intervention department clinical auditing completion rate and Mann Whitney test was conducted to compare the pre and post intervention COHSASA standards compliance rates. Non-parametric tests were chosen since the probability distribution was not assumed. All statistical tests were done using SPSS at significant level at 0.05.
Results
All 23 hospital departments took part in the monthly clinical documentation audits. The completion rate of monthly audit reports increased from 57% (pre-intervention) to 96% (post-intervention), P < 0.000. 287 patient files were audited pre-intervention and 1193 patient files post-intervention. The hospital-wide average COHSASA standards compliance rate for clinical documentation also significantly improved from 27% to 60%, P = 0.000 ( Table 1) .
Discussion
Our project significantly improved the clinical documentation audit completion rate and increased the COHSASA compliance rate for clinical documentation. The two-month implementation preparation included assessment, planning, tool creation and training. Apart from human resources and time investment, the project bore no financial cost. Our project showed a well-designed quality improvement project can successfully improve clinical documentation compliance with little investment from the hospital. The project addressed the clinical auditing issues utilized many quality improvement and leadership principles. A working team was formed to define and measure the problem, assessed the situation to identify root causes, create viable and cost effective interventions and implement change. The staff from within the hospital (Quality Improvement Department) took ownership of the project. Detailed assessment of the processes and situation analysis were used to understand the gaps of the current process, and the intervention created was simple and cost-effective.
The approval from the senior leadership of the hospital was critical to assure high-level support for the project. Clear and frequent communication is a core component in any successful quality improvement project. The senior management team was informed about the project from the beginning; their support is communicated to all the departments to ensure their understanding the purpose and importance of the project. The intervention selected was addressing the needs which were identified during assessment: 1) creating a standard system so comparison between department is feasible; 2) the computer system automatically generates pre-set reports once data entry is completed, the end users do not need to spend time in compiling reports. The system also helps eliminating human errors in creating reports; 3) an existing monthly QI meeting was leveraged as the forum for sharing the results and providing feedback. The meetings not only allow the departments to see their individual departments' performance, but also provide an environment for them to learn how to utilize the data they have collected to make decisions. All participants in the QI meeting can share their concerns, provide suggestions and seek advice from others on how to improve their clinical documentations.
The zero financial cost was critical to the project's feasibility and eventually sustainability. The intervention was selected to ensure it utilized the already existing resources available within the hospital. Utilizing the internal skills and expertise to create the auditing system not only saved money and allowed rapid implementation, it also ensures the hospital staff can resolve problems for other users in the hospital. Sufficient trainings were provided to all the end users to ensure they are competent in using the tools; the trainings also served as a forum to collect feedback from end users to modify the tool accordingly to meet their needs.
Despite the initial successes, our project has several limitations. First, our study was limited to a single organization; results may differ in other hospitals. Second, each department audit 10 patient files each month, the within-department sample size is small. Also, the number of patient files audited in each department should be adjusted according to the patient volume. Third, this project did not verify the self-assessed compliance score. The actual accreditation outcome would be available only after surveyed by the accreditation agency. Fourth, we could not assess long term sustainability and further follow-up is warranted.
This project demonstrates that quality improvement principles can help address accreditation issues in a resource-challenged setting. By focusing on process and utilizing internal capacity; the clinical audit completion rate and documentation compliance rate have increased considerably.
Conclusion
Providing departments a simple and user-friendly clinical documentation auditing tool can enhance the completion rate of audit reporting at no additional cost to the hospital. While the hospital senior leadership plays an important role in supporting the project, the hospital's QI Department can play a vital role in organizing a systematic method for auditing clinical documentation and providing feedback to department managers. These data can be used for evidence-based decision making to improve completeness and accuracy of clinical documentation and thus comply with accreditation standards.
